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The mass spectrcmetric investigation of cyclic psroxides recently published by Bertraud, 

Fliszk and Roussesul. vith the conclusion that "the cyclohexyl ring is less stable than the 

heterocycle tovard electrcm bombardment" seemsd rather astonishing. It vas felt that a reinverti- 

gation, using high resolution mass spectromstxy and a temperature of the ionizing chamber veil 

below the destruction temperature of the peroxide, might be of interest. Receutly Story et al.2 

have also urged such a reinvestigation. When using cyclic dimeric peroxides in ageneral syn- 

thesis of macrocyclic compounds, these vorkers found different product ratios (GLC) for photo- 

lysis and thermolysis. 

The results of the high resolution mass spectronmtric measurements given below are in excellent 

accordance vith the findings and proposals of Story et al. The spectnmobtainedby directin- 

troduction is shovn in Pig. 1. and that obtained by indirect introduction (thermolysis at 19O'C) 

in Fig. 2. Mass ratios are given in per cent of the most intense peak, m/a 55 in qmzt.nm 1, 

andm/e 44 (carbon dioxide)in spectm 2. The temperature of the ionizing chamber V(LB in both 

cases 155'C, the ionizing voltage 70 eV. and ionidon current 100 yA. The peaks discussed vere 

measured at resolution 15 000 with a double focusing mass spectrometer AEI/GEC Ml 902. x) 

x) Thanks are due to Caud.mag. Georg Hvistendahl for performing the rcasurements. 
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Fig. 1. Spectrum of diperoxide of cyclohexanone, direct introduction. 

The molecular ion ~88 undetectable in both c88es. The two spectra are, 

different. In spectrum 1 the main reaction may be depicted as follows: 

Iiomolytic cleavage of both the peroxidic bonds may give the m/e 114: 

Np.41 

however, very 
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This may lose a hydroxy group resulting in the m/e 97. The m/e 114 msy also exist in the forms: 

The m/e 131, C6H1103. may be formed analogous to m/e 130. but with transfer of a hydrogen 

radical. Loss of ovgen may then give the m/e 99, C6H110: 

Ogso-~yyW 
l + 

131 + 

The other characteristic features of spectrum 1 are the rather intense peak m/e 32 (owgen), 

andpeaksin common with those in a spectrum of cyclohexanone. 

w 

Fig. 2. Spectrum diperoxide of cyclohexaone, 

1 

indirect introduction at 190°C. 
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Spectru6 2, obtained by indirect sample introductiou at lpO°C, has its met intenre pedr 

at m/C 44 [carbon dioxide). The m/e 32 (oxygen) ha6 nearly di6appeared in this case. Besides 

CyClahcxaDoue and it8 subfragmnts, fregmntr of higher m/e, not present in rpectrum 1, appear. 

The moat intense of these is m/e MO,, C10R20, and the highelrt m/e obaemed ie m/e 184. Theee 

tV0 peakm correapondto cyclodeccure andll-undecenolactone,thetvotherqyly6i6 products 

isolated by Story et aL2. 

The m/c ll2 and m/e ill. C8H16 cmd $+I13 , may be formed fram the cyclodecane molecular ion 

by loss ofetbyle6e andan ethyl radical respectively. 

Differencea in relative intenrrities in rpectrux 1 bnd 2 of the m/e 97-98, 83-84, 69-70 

and 55-56 may mainly originate frce~ the cyclodecane 6nd it6 cub-fre@ents in 6pectrux 2. !Fhe 

m/e 166, CllH180, and m/e 148, CllH16 , ~DIJT be frmnts formed fmm the ll-undecaaolactone by 

los6 of cne and two molecule6 of water. The fact that no molecular ion ie ob6erved. dow not 

exclude a tran6ient exi6tence of the primary rearrangmnt intermediate po6tulated by Story 

2 
etal. : 

m the present investigation it may rarely be concluded that the tetr6oxa-cyclohexane ring 

of the dimeric peroxide ia, a6 one would expect, lee6 stable toward electron impact th6n the 

cyclobcrylidene ring, a conclulrion in conflict vith that of Bertrand and a.l.l Both a syrmPctric 

and an vtric cleavage of the peroxidic ring 6ee6m to occur initially, followed by lo86 of 

wgen end formatiar of the parent ketone of the peroxide, cyclohex6aume. Under the conditicms 

of thermoly6A6 a fragaentation pattern very different fra6 that of electron impact, re6ult6. 

However, by thermoly6i8 aleo, the pcroxidic ring see66 to be cleaved first. followed by expulsion 

of carban dioxide and formation of 11-lmdecanolactone and cyclodecene. Byproduct6 otherthan 

cyclohexanone w aolybe form6din minor amounts. The present investigation mey also 6hou the 

i6port6nce of: 1) ruing high re6olutioa to enable a safe identirication of the different fr6g- 

xent~. 2) u6ing temperature6 matched to the 6661plc rtability, and 3) 166a6uring with direct as 

vell a6 vith indirect 6aspleintroducticn in order to differentiate between the effect of elec- 

tronimpact 6ndthatoft~rature,vhen dealingwithperoxidic compounds. 
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